102 



CO ^ >^ 



ot5 =CFii. 



108- 
110 



Content Provider 



Video 
Storage 



Distribution Server 
Central Processing 
Unit 



Operating System 



RAM 



Video Transcoder 



112 

- 114 

i- 116 
118 

4- 120 




r_ 



122 Client 



124 



Central 
Processing 
Unit 



Media Output 
Device(s) 



Memory 



Operating 
System 



Video 
Decoder 



128 



130 



126 



200 



\ 

R. 
in 



Decoder 



212 



7 



214 



Headers 



VLD 



CO _ J. 



^208 ^ 



IDCT-H^ 



216 



222 



218 



220 



210") M 

C Motion 

Vectors 



7 



Frame 
Buffer 



202 



Encoder 



224 230 



DCT 



Q, 



n ^228 
^ 226 236 



qQ2 



MCU- I 
! 242 



Frame 
Buffer 



T 



234 



7 



VLC 



'out 



232 



IDCT 



240 



23Q 
204 



300 




400 



308 



2 



Headers 



illii 



302 



306 



Re-quantization 
p324 



VLC 




LI 



304 



3yt 



326 



338 



334 



9^' ^ 



500 



302^ 

R. 
in 



306 



VLD 



J 



308 



Headers 



7 



312 



Rate 
Control 



320 

Re-quantizatibni 



324 



322 



VLC - 



R 



304 
out 



326 



Motion Vectors. 

310-^ 



"pc^. 5 



600 



602 



"A 

Input 
Level 



- f -2. 
W w ^ 



II 

o ^ 

U LJ. 



626 




Output 
Level 



Switch control: 

LEVEL >= 40 OR 
NEEDS CORRECTION 



Output Re-quantization error 



Re-quantization 
Module 



700 



ot5 ^Ou. 



1 



702 



8 


16 


19 


22 


26 


27 


29 


34 


16 


16 


22 


24 


27 


29 


34 


37 


19 


22 


26 


27 


29 


34 


34 


38 


22 


22 


26 


27 


29 


34 


37 


40 


22 


26 


27 


29 


32 


35 


30 


48 


26 


27 


29 


32 


35 


40 


48 


58 


26 


27 


29 


34 


38 


46 


56 


69 


27 


29 


35 


38 


46 


56 


69 


83 



1 



16 


16 


16 


16 


16 


16 


16 


16 


16 


16 


16 


16 


16 


16 


16 


16 


16 


16 


16 


16 


16 


16 


16 


16 


16 


16 


16 


16 


16 


16 


16 


16 


16 


16 


16 


16 


16 


16 


16 


16 


16 


16 


16 


16 


16 


16 


16 


16 


16 


16 


16 


16 


16 


16 


16 


16 


16 


16 


16 


16 


16 


16 


16 


16 



Exemplary intra block 
quantization matrix 



Exemplary inter block 
quantization matrix 



7<f' 7 



¥ 



800 



1 



802 



804 



Input 
Stream 



Calculate 

TARGET B' 
INITIAL Q' 



Rate control at 
macroblocks 



Transcoded 
Stream 



Target B' 



Actual B" 



902 



Recieve video data at quantization level 
corresponding to initial bitrate 



904 



^ Dequantize the video data at the 
initial quantization level 



906 



908 



910 



Determine transcoding error corresponding 
to difference between initial video data at 
initial bitrate and transcoded video data 
quantized at a target bitrate 



Accumulate transcoding error 



Compensate initial dequantized video data 
with transcoding error 



912 



Re-quantize the sum of the initial 
dequantized video data and the error to 
generate transrated video data 



1000 




1002 



Accumulate 
transrating errors 



Replace B-frame 
with header data 

indicating B-frame 

^ skipped 



1012 




Compensate with 
accumulated error 



Transcode video data at 
quantization level 
corresponding to target bitrate 



